Background: Anatomical variations of the terminal branches of the brachial plexus in terms of communication between nerves at the level of upper limb have been reported, these communications were median and musculocutaneous nerve, median and ulnar nerve, radial and ulnar nerve (at level humeral), but communications between the radial and ulnar nerve at level of the forearm are very rare.
Introduction
The brachial plexus is a complex structure which is divided into roots, trunks, divisions, cords and branches, has supraclavicular and infraclavicular part. The supraclavicular part includes roots, trunks and divisions. The infraclavicular part includes cords and their branches. The brachial plexus is formed by the union of ventral rami of C5, C6, C7, C8 and greater part of T1. These ventral rami are the roots of brachial plexus, almost equal in size but variable in their mode of junction. Ventral rami of C5 and C6 unite at the lateral border of the scalenus medius to form upper trunk and C7 continues as middle trunk while C8 and T1 unite behind scalenus anterior to form lower trunk. All these trunks incline laterally, just above or behind the clavicle where each one bifurcates into anterior and posterior divisions. The anterior divisions of upper and middle trunks unite to form a lateral cord, lateral to the axillary artery and the anterior division of the lower trunk descends at first behind, then medial to the axillary artery, forming medial cord. Posterior divisions of all the three form the posterior cord, at first above and then behind the axillary artery [1] . From the cords arise the terminal branches of the brachial plexus including the musculocutaneous nerve (MCN), median nerve (MN), ulnar nerve (UN), axillary nerve (AN), and radial nerve (RN). The brachial plexus supplies cutaneous and muscular innervation to the upper limb and any injury at this level can lead to significant disability. Variations of the cords and their terminal branches of the brachial plexus are relatively common and have been well documented. It is important for the anatomist, surgeon, anesthesiologist, and radiologist to be aware of anatomical variations that deviate from the classic anatomy [2] .
The variation in the course, distribution and formation of the brachial plexus branches are common and usually have been reported by many authors but is paucity of literature on the communication between ulnar and radial nerve [3] [4] [5] 6 ]. Variation in nerves with abnormal origin, distribution and course are usually more susceptible to entrapment neuropathies and iatrogenic injuries [7] . The objective of the present cadaveric study was to determine any nervous communications at level of axilla, arm, forearm and hand. 
Methods

Results
Of the 34 upper limbs studied, 33 showed normal morphology, the course and branching patterns of the nerves was normal, having classic pattern of branching without communications as per described in the standard text book of anatomy (97.06% of all upper limbs examined).
The anatomical variations described were found during routine dissection performed by medical
In the right and left arm
The musculocutaneous nerve presented an unusual connection with median nerve, was noted almost 13.5 cm proximal to elbow joint, after emit its usual muscular branches and the emergence of lateral cutaneous branch for forearm. This nervous patterns distribution described as anatomical variables were observed in both arms. The communicating branch arose from the musculocutaneous nerve at a distance of 12.6 cm and 12.5 cms from the tip of coracoid process on right and left side and joined the median nerve a 16.5 cms same bony point (Figure 1 and 2) In the right arm
The musculocutaneous nerve presented an unusual connection with median nerve, was noted almost 5.53 cm proximal to elbow joint. (Figure 3) . The communicating branch arose from the musculocutaneous nerve at a distance of 24.3 cm from the tip of coracoid process. The communicating branch was approximately 7.84 cm long and 0.65 mm in diameter.
In the left forearm
The radial and ulnar nerves were dissected and communicating branches were observed originating near the upper third in the posterior aspect of the forearm traveling from the ulnar to the radial nerve. The communicating branch was approximately 5.84 
In the right forearm
Communication between the median and ulnar nerves was observed. The length of the anastomosis was 6.5 cm. Its origin was on 6.7 cm distal to the medial epicondyle, and its connection to the ulnar nerve was on 10.5 cm distal to the medial epicondyle. The branch had followed an oblique path since its origin, after the division of the brachial artery. The branch was located between the flexor digitorum profundus and the flexor digitorum superficialis and was located antero-medial to the ulnar artery. The communicating branch was originates from the branch of the median nerve to the flexor digitorum superficialis muscle. (Figure 5 ).
Discussions
Communications between the branches of brachial plexus are well-documented. These communications may persist at the level of arm, forearm, and wrist areas of the upper extremities. 
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D) The communicating ramus between the common digital nerves that arise from ulnar and median nerve in the palmar surface of hand is known as Berretini anastomosis. E) The communicating ramus between the lateral and medial pectoral nerves termed the ansa pectoralis. The presence of such communications may be attributed to random factors influencing the mechanism of formation of limb muscles and the peripheral nerves during embryonic life. Significant variations in nerve patterns may be a result of altered signaling between mesenchymal cells and neuronal growth cones and or circulatory factors at the time of fusion of brachial plexus cords [20, 21] . Iwata (1960) believed that the human brachial plexus appears as a single radicular cone in the upper limb bud, which divides longitudinally into ventral and the dorsal segments. The ventral segments give roots to the median and the ulnar nerves with musculocutaneous nerve arising from the median nerve. He further kept the possibility of failure of the differentiation as a cause for some of the fibers taking an aberrant course as a communicating branch [22] . Chiarapattanakom et al. (1998) are of the opinion that the limb muscles develop from the mesenchyme of local origin, while axons of spinal nerves grow distally to reach the muscles and/or skin. They blamed the lack of coordination between the formation of the limb muscles and their innervation for appearance of a communicating branch [23] .
Chauhan and Roy (2002) strongly recommend the consideration of the phylogeny and the development of the nerves of the upper limb for the interpretation of the nerve anomalies of the arm. Considering the communication between the musculocutaneous and the median nerve as a remnant from the phylogenetic or comparative anatomical point of view and that the ontogeny recapitulates the phylogeny, they feel that the variations seen are the result of the developmental anomaly [24] .
Studies of comparative anatomy have observed the existence of such connections in monkeys and in some apes; the connections may represent the primitive nerve supply of the anterior arm muscles [25, 26] . Investigations of peripheral neuropathies are based upon patterns of functional deficits and diagnostic testing. Therefore, an anatomical variation can often lead to confounding patterns of physical and diagnostic findings. According to Ajayi et al., anatomical variant communication between branches of the brachial plexus could obscure the management of complex regional pain syndrome [27, 28] . The Knowledge of the possible communications between musculocutaneus and median nerves is also important in the approach for the fractures de humerus. A clinician's knowledge of musculocutaneous-median nerve communication is important while evaluation of clinical neurophysiology, planning a surgery after trauma and understanding of median and musculocutaneous nerve dysfunction [11] .
A positive aspect of Martin-Gruber anastomosis is that it can provide another motor and sensory innervation during a defect in these nerves after a trauma. On the other hand these may also result in misdiagnosis during the assessment of nerve injuries, carpal tunnel syndrome, cubital tunnel syndrome and leprosy neuropathy. In such cases, identification of Martin-Gruber anastomosis becomes very crucial because it not only generates exacerbated or attenuated clinical symptoms, different from the usual ones but also mode of treatment differs accordingly. However, nerve conduction study remains a reliable tool for its diagnosis [29] .
Knowledge of Berretini communications is necessary to avoid injury to the communicating branch while performing release of the recurrent motor branch of median nerve in case of carpal tunnel syndrome. The presence of the communicating branch between the two nerves may compromise the sensory loss occurring due to lesion in median nerve to a certain extent. This variation can also be of significant use to neurologists and orthopedists while examining cases with sensory loss over the distal part of the upper limb. Care should also be taken to prevent injury of the nerve while performing endoscopic release of carpal tunnel for carpal tunnel syndrome by looking out for the communicating branch prior to the surgery [30] . Ferrari and Gilbert, described a danger zone, defined as an area that extends from the half of the hypothenar eminence limited distally by the transverse crease of the carpal on the palmar region and radially by a longitudinal fold between the thenar and hypothenar eminence, in which there is greater possibility of iatrogenic lesions in the approach to the carpal tunnel [31] . According to Agge et al., and Jimenez et al., these lesions are more frequent after endoscopic carpal tunnel release, although this technique has lower risk of complications in general, and provides quicker return to functional activities [30, 32, 33] . In the present study to reported an anatomical variation of communication between median and musculocutaneus nerve, median and ulnar nerve, and ulnar and radial nerve in forearm of rare occurrence and lack of description in available scientific literature. The variations which are reported here, have already been reported as individual cases, but occurrence of nervous communications, bilaterally, in the same person, is a rare variation.
Conclusion
Knowledge of the any communications of the terminal branches of brachial plexus at level of upper limb is of clinical significance to the anesthesiologists, orthopedic surgeon, radiologists, general surgeon, clinicians in achieve proper diagnosis, sure diagnostic procedures, surgical intervention free of iatrogenic complications.
